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To take into account immediate trap-happiness in our data, we first built multi-event models accounting for trap-dependence (Matrices 1a; see details in Pradel & Sanz-Aguilar 2012), then ones accounting for intrinsic heterogeneity on recapture (Matrices 2a; see details in Crespin et al. 2008) . In a second step, for both approaches, we introduced a constant coefficient of proportionality -α and β,
respectively -between the probability of capture of trap-happy and those of not trap-happy individuals (p 2 = α.p 1 ) (Matrices 1b), then between the probability of capture of two assumed class of individuals, that is highly-catchable and less-catchable individuals (p 2 = β.p 1 ) (Matrices 2b).
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Crespin L, Choquet R, Lima M, Merritt J, Pradel R (2008 Matrices 1a. Recapture modeling accounting for trap-dependence (TP structure) 3 states: A = trap-Aware, U = trap-Unaware, D = Dead 2 events: NS = Non Seen, S = Seen p: probability of being encountered 1-p: probability of not being encountered t: (re)capture during the year t t+1: recapture during the year t+1 α: constant coefficient of trap-dependence
Matrices 1b. Recapture modeling accounting for trap-dependence, introducing a constant coefficient of trap-dependence α (CTP structure)
Matrices 2a. Recapture modeling accounting for individual heterogeneity (HC structure) 3 states: T 1 = highly catchable individuals, T 2 = less-catchable individuals, D = Dead 2 events: NS = Non Seen, S = Seen p: probability of being encountered 1-p: probability of not being encountered β: constant coefficient of heterogeneity
Matrices 2b. Recapture modeling accounting for individual heterogeneity, including a constant coefficient of heterogeneity on recapture β (CHC structure) [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] , LT CHC 29 3316.97 2994.71 11.59 cst [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] , t CHC 39 3293.26 2994.82 11.70 cst [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] , cst CHC 28 3322.70 2997.70 14.58 cst [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] , cst CHC 28 3323.15 2998.09 14.97 cst [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] , LT CHC np: number of estimable parameters; DEV, deviance; Ftest: tests the null hypothesis that the focal environmental covariate has no effect on survival; β-slope: estimate of the environmental covariate effect on survival ± SE ; R²_DEV: temporal variation in survival accounted for by the focal environmental covariate; NAO: North Atlantic Oscillation; SSB: Spawning Stock Biomass; Bold covariates indicate that the variations of the focal covariate explain variations in guillemots' survival significantly. Spearman correlation coefficients between the Subpolar Gyre Index (SGI), Sea Surface Temperature (SST), and the winter North Atlantic Oscillation (wNAO) normalized time series lagged by 0 to 3 years. *Significant at 5% **Significant at 1% 0, 1, 2, 3: No lag, 1 year lag, 2 years lag, 3 years lag, respectively.
Supplement 8. Demographic population model.
To assess whether the observed decline in adult Brünnich's guillemot survival could explain (part of) the decline in population size, we modeled the deterministic growth rate for different values of adult survival. We considered a very simple life-cycle for Brünnich's guillemot based on delayed first breeding, that occurs at 5 years of age (Gaston et al. 1994) , and on six age-classes: fledglings, juveniles (4 classes, from 1 to 4 years of age) and adults (≥5 years old). All demographic parameter estimates were from Gaston et al. (1994) . Survival from fledging to 3 years of age was estimated at 0.52 (Gaston et al. 1994) , which corresponds to an average annual survival of SJ = 0.80 during this three-year time period. We considered that birds ≥3 years old had the same annual survival, equal to adult survival SA (Gaston et al. 1994) . We considered an average breeding success (average number of chick fledged / season) equal to 0.53 (Gaston et al. 1994 ) and a breeding propensity of 1 (i.e. all birds ≥5 years old breed every year). The population matrix A projects the population vector n that gives the number of individuals in each age class from time t to t+1: n t+1 = A.n t and the deterministic growth rate corresponds to the first eigen value of their matrix A (Caswell 2001) . We parameterized female-only transition matrices according to a birth-pulse post-breeding census design.
Results indicate that a population characterized by such a life cycle (Fig. a) will decrease by 3 to 6% per year if adult survival lies between 0.83 and 0.86 as observed for Brünnich's guillemots breeding at Bjørnøya after 1997 (Fig. b) . This 3-6% annual decline matches results based on population counts (Descamps et al. 2013 ). Relationships between detrended additional environmental covariates and survival rates of adult Brünnich's guillemots breeding on Bjørnøya, Svalbard (data from 1986 to 2011, n = 332 marked individuals). Recapture probabilities were time-dependent with a coefficient of heterogeneity for all the models (p CHC ). 
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